From the fresh leaves of Jacaranda mimosaefolia were isolated Phytoquinoids 1-4 established as β-D-glucopyranose 2-benzeneacetate1,6bis(1-hydroxy-4-oxo-2,5-cyclohexadiene-1-acetate), for which the name Jacaranoside is proposed; β-D-glucopyranose 2-(4hydroxybenzeneacetate) 1,6-bis(1-hydroxy-4-oxo-2,5-cyclohexadiene-1-acetate), for which the name Jacarandol is proposed; β-Dglucopyranose 2-benzeneacetate 1-(1-hydroxy-4-oxo-2,5-cyclohexadiene-1-acetate) and β-D-glucopyranose 1,6-bis (1-hydroxy-4-oxo-2,5cyclohexadiene-1-acetate) respectively.
The genus Jacaranda (Bignoniaceae) is well known in traditional medicine [1] . J. mimoseafolia D. Don, in particular, has been classified as the World's most widely planted ornamental species [2] . A decoction of the plant is used for the treatment of parasites and for dermatological conditions [3] , in the treatment of venereal diseases and for blood purification [4] , and an infusion of the bark is applied as a lotion for ulcers [5] . Aqueous extracts of the twigs and seeds of J. mimosaefolia have been reported to show antibacterial properties [6] , while the methanol extracts of the leaves showed hypothermic and cardiovascular activities [1] . Antimicrobial activity of the hexane, ethanol and aqueous extract of the leaves has also been reported [7] . Compounds previously isolated from J. caucana Pittier include the anticancer agents, jacaranone, its ethyl ester, scutellarein-7-glucuronide, and other triterpenoids with antitumor and cytotoxic activity [8, 9] . From the leaves of J. mimosaefolia were isolated jacaranone, phenylacetic-β-glucoside, verbascoside, and jacaranose, with hypotensive and analgesic properties [1, 6] . A phenylethanoid dimer, jacaraninoside, was more recently reported from the same species [10] .
Compound 1 was isolated as a light yellowish resinous material. The positive ion ESI-MS showed a pseudomolecular ion at m/z 597 [M-H] -, consistent with the molecular formula C 30 H 28 O 13 . The presence of a sugar with acylation at positions 1, 2 and 6 was apparent from the downfield shifts of the corresponding proton signals at δ 5.68, 4.93, and 4.44, 4.21, respectively. The presence of two 1-hydroxy-4-oxo-2,5-cyclohexadien- units was established through the observation of carbon NMR absorptions at δ 184.65 and 184.73 and characteristic p-quinoid IR absorptions at 1633.5 and 1673.1 cm -1 [9] , with successive links to one methylene group, each observed at δ 44.3 and δ 44.9, and one ester group, each observed at δ 167.1 and δ 168.6. The third acyl group was established as a phenylacetyl unit from the 13 C NMR spectroscopic data with the corresponding methylene group at δ 40.6 and ester carbonyl at δ 170.1. Compound 1 bears remarkable resemblance to jacaranose [5] in all NMR spectral details except for the nonequivalence of one group of CH 2 protons in 1 ascribable to the CHD unit attached to position 1 of glucose. The AB quartet feature at this position in acetone and methanol was consistent for compounds 1 (δ 2.59, 2.69, J = 14.7 Hz); 2 (δ 2.59, 2.69, J = 14.7 Hz) and 3 (δ 2.50, 2.64, J = 14.7 Hz). Jacaranose was reported in 1988 from the leaves of J. mimosaefolia as a trisubtituted glucose unit with one phenylacetyl moiety and two CHD units. The report gave all singlets for the three CH 2 groups in acetone. Although the positions of esterification were reported as positions 1, 2, and 6 of β-glucose, the precise location of the different acyl groups was not established, hence the complete structure of jacaranose remained undetermined.
4-oxocyclo hexadiene acetyl-
In the present study, the definite sites of esterification on the glucose molecule of compound 1 were, however, made possible by the combination of COSY, 1 H, 13 C, HSQC and HMBC experiments. The phenylacetyl group was located at C-2 of glucose on the basis of the downfield signal observed for H-2 (δ 4.92) and its HMBC correlation to the corresponding ester carbonyl (δ170.1). A prominent HMBC correlation of the anomeric proton to the carbonyl carbon, C-8 1 (δ 167.1), established an acylation at the anomeric C-1 position by one CHD unit. The HMBC correlation observed between position 6 protons of glucose δ H6a 4.44 (dd, J = 2.1, 12.3) and δ H6b 4.21 (dd, J = 5.7, 12.3) with an ester carbonyl carbon C-8 11 (δ 168.5), indicated that the second unit of the CHD moiety was attached at C-6 of glucose. Therefore, the phytoquinoid 1 was established as β-D-glucopyranose 2-benzene-acetate1,6-bis(1-hydroxy-4-oxo-2,5 cyclohexadiene-1acetate). Although compound 1 has a similar optical rotation {[α] D 25 +6.5 (c 0.05, MeOH)} as that reported for jacaranose {[α] D 20 +6.8 (c 0.9, MeOH)}, a repeat collection of plant material gave compound 1 with no isomer isolated showing all three singlet methylene groups as previously described for jacaranose [5] . The ABq feature at ambient temperature was consistent at 200, 300 and 500 MHz in acetone and methanol. We propose the name jacaranoside for compound 1. Compound 3 showed the presence of only two acyl groups (ester C=O at δ 167.1 and 170.1). In compound 3, the lack of acylation at position 6 of the sugar is apparent from the relative upfield shift of the protons (δ 3.78 and δ 3.52). An ABq (δ 2.50, 2.64, J = 14.7 Hz) was observed for the CH 2 of the CHD unit attached to position 1 of the sugar, as for compounds 1 and 2, while evidence for the presence of phenylacetyl substitution at position 2 was apparent from the downfield shift of sugar protons at position 2 and HMBC correlations. EI-MS did not show the molecular ion, but showed ions diagnostic of a CHD residue (m/z 150 and 122) [9] and a phenylacetyl group (m/z 136, PhCH 2 COOH).
Compound 4 showed the presence of only two acyl groups (ester C=O at δ 167.6 and 168.7). The evidence for two CHD units is borne out from two ketonic carbon resonances at δ 185.09 and 185.13. The lack of an ABq for the CHD unit on position 1 of the sugar is consistent with the lack of acylation at position 2, which showed an upfield proton shift (δ 3.40). On the other hand, the presence of the second CHD unit at position 6 of the sugar is evident from the downfield shift of the sugar protons at 6 (δ 4.03 and 4.16) and corroborated the HMBC correlations. The EI-MS showed CHD residues at m/z 150 and 122.
Esters from Jacaranda mimosaefolia Natural Product Communications Vol. 6 (12) 2011 1895 Experimental General experimental procedures: The IR spectra (V max ) were determined on a Perkin-Elmer 2000 FT-IR Spectrophotometer. ESI-MS (negative ion mode) were recorded on an Agilent 1100 series LC/MSD Trap mass spectrometer. NMR measurements were recorded on Varian 200, 500 and Bruker 300 spectrometers. Silica gel 60 (230-400 µm, Merck) was used for vacuum liquid (VLC) and accelerated gradient (AGC) chromatographic separations. Final purifications were performed by medium pressure reverse phase liquid chromatography (MPLC) using a pre-packed Lichroprep RP-18 (40-63 µm) column. All fractions were collected in 15 mL test tubes. Precoated silica gel 60 F 254 aluminum plates (0.2 mm, Merck) and pre-coated silica gel 60 RP-18 F 254 S aluminum TLC plates (Merck) were used for TLC monitoring. TLC mobile phases were 50% methanol and toluene: acetone: water (10:30:1) for reverse phase and normal phase, respectively. TLC plates were visualized by UV light, 1% ferric chloride in methanol, and 1% vanillin in H 2 SO 4 , followed by heating at 105°C for 1-2 min. 
Extraction and isolation:
Fresh leaves (950 g) were immediately macerated in ethanol (4L) for 24 h at room temperature. After filtration, the extract was evaporated to complete dryness in vacuo at 40°C, yielding a crude ethanolic leaf extract (JL, 71 g). This was fractionated by VLC on silica gel using EtOAc: MeOH mixtures in gradient to give 5 fractions (Fr 1 = 35.5 g; Fr 2 = 6.14 g; Fr 3 = 2.08 g; Fr 4 = 2.10 g and Fr 5 = 1.06 g). Fraction 1 (16.0 g) was subjected to repeated AGC separation on silica using n-Hex: EtOAc: MeOH in gradient to yield 6 sub-fractions (1a -f). Sub-fraction 1d (1.1 g), which eluted from EtOAc: MeOH (9.5: 0.5), was subjected to final purification on reverse phase MPLC using a H 2 O: MeOH gradient. Elution with 45% MeOH afforded compound 1 (232 mg). Final purification of sub-fraction 1c (2.4 g), which eluted from EtOAc: MeOH (9.0: 1.0), on reverse phase MPLC, afforded compound 2 (508 mg), eluted with 35% MeOH, compound 3 (63 mg) eluted with 30% MeOH and compound 4 (588 mg) eluted with 45% MeOH. Subfraction 1b (1.1 g), which eluted from EtOAc: MeOH (8.5:1.5), was similarly purified by reverse phase MPLC using MeOH: H 2 O gradient. Elution with 25% and 40% MeOH afforded compound 4 (120mg) and verbascoside (141 mg), respectively. H  1  2  3  4  Glucose  1  2  3  4  5  6a  6b 4-oxocyclo hexadiene acetyl-2' 2'' 6' 6'' 3' 3'' 5' 5" 7'
7"
Arylacetyl-2"', 6''' 3"', 5''' 2"", 6'''' 3"", 5'''' 4'''' 7'" 7""
